[Abstract] The establishment of the CRISPR/Cas9 technology in diatoms (Hopes et al., 2016; Nymark et al., 2016) enables a simple, inexpensive and effective way of introducing targeted alterations in the genomic DNA of this highly important group of eukaryotic phytoplankton. Diatoms are of interest as model microorganisms in a variety of areas ranging from oceanography to materials science, in nanoand environmental biotechnology, and are presently being investigated as a source of renewable carbon-neutral fuel and chemicals. Here we present a detailed protocol of how to perform CRISPR/Cas9 gene editing of the marine diatom Phaeodactylum tricornutum, including: 1) insertion of guide RNA target site in the diatom optimized CRISPR/Cas9 vector (pKS diaCas9-sgRNA), 2) biolistic transformation for introduction of the pKS diaCas9-sgRNA plasmid to P. tricornutum cells and 3) a high resolution melting
15. pKS diaCas9-sgRNA plasmid (Addgene, catalog number: 74923)
16. pAF6 plasmid (Falciatore et al., 1999) b. Wash the plate used for microparticle bombardment with an additional 0.5 ml f/2 medium.
Transfer the cell suspension to a third selection plate.
Note: Spreading of the cell suspension to three selection plates is performed to lower the cell density on the selection plates and to increase the sensitivity to zeocin, thereby avoiding
growth of non-transformed cells. 1. Spread 500 µl of a highly diluted cell suspension (~200 cells/ml) containing mutated P.
tricornutum cells on f/2-Si, 1% (w/v) agar plates, 100 µg/ml Zeocin.
2. Repeat the screening process (described in step D1) on the resulting colonies. Sterilize by autoclaving. Store in refrigerator e. 5.65 g/L NaH2PO4
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Sterilize by autoclaving. Store in refrigerator.
Medium (per litre):
a. 1 ml trace elements stock solution (1) b. 1 ml Vitamin mix stock solution (2) c. 1 ml Na2SiO3
. 9H2O stock solution (3) d. 1 ml NaNO3 stock solution (4) e. 1 ml NaH2PO4
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